Adolescent gamma-hydroxybutyric acid exposure decreases cortical N-methyl-D-aspartate receptor and impairs spatial learning.
gamma-hydroxybutyric acid (GHB), which belongs to the class of substances referred to as "club drugs", is abused for its euphoric, sedative and anabolic effects. GHB use and abuse is most prevalent among adolescents and young adults. In almost all cases of GHB abuse, subjects report of amnesia. Behavioral effects of GHB in animals, particularly on learning and memory are not known. In this study, effects of GHB exposure on spatial learning and memory in adolescent rats were tested using the Morris water maze (MWM). Adolescent male rats were treated with a single daily injection of one of three doses of GHB for 5 days; control rats received equivalent volumes of saline. GHB-treated rats took longer and swam greater distances to find the hidden platform than control rats. Swim speed in GHB-treated rats was no different from that in vehicle-treated rats. In the probe trial, adolescent rats exposed to GHB spent less time in the target quadrant than control rats. In the visual task, drug-treated rats did not perform any differently than control rats. Brain regions from GHB-exposed and saline-treated rats were examined for N-methyl-D-aspartate (NMDA) receptor changes using [3H]MK-801 binding as a biochemical marker for NMDA channel function. [3H]MK-801 binding in the frontal cortex was significantly reduced compared to saline-treated controls. Together, these data indicate that GHB exposure in adolescent rats negatively impacts spatial learning and this is associated with altered regulation of cortical NMDA receptor.